Lab. Rules and
Introduction to
Electronic Instruments
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= Lab. Rules

. NO games BRZEIEER
Safety is first ZZ&5$E—
= No foods, No drinks BZZE&

Worry mouse and cockroach to damage instruments
= Use instruments carefully and return them

homing really after finishing B{& 2341, F 52 HE
BEREE

= Instruments checklist of each group

ZAEFHRERSRER

= Instruments checklist in summary

eI VEEIE R RS RERR
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= Objectives Zx2 H &

|
= Understand all related electronic hand toolsZg

FFIH

= Understand how to operate basic electronic
instrumentsE\F&28, such as

DMMEg iz EER,
Power Supply & JRHLESS,
Function Generator K& E 458, and

Oscilloscoperriz2s.
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= Hand Tools T H

1 ) . :
Single core cable Needle-nose pliers Diagonal pliers

or Wires e

Screwdriver set IC chip extractor Soldering iron

Test Clips 60740 Lead Solder,

rosin core .062"" 1lb
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=/ VOM or DMM B

|
= AVOM or DMM can measure resistance, DC

voltage/current, AC voltage, and other Components.

Analog multimeter (VOM) Digital multimeter (DMM)

.
Turn off
(a) Hand-held digital multimeter (DMM) W h e n n O u Se
ssion from the Fluke 5
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=| Measure Resistance2H| & [H

|

XMM2

A Multimeter-XhMmM2

4 —

T T 732 Ohm

R1 = Set. =
AN
7320

XMM1

—

; ; Multimeter-XMM1
o 70 kOhm
R2

200kQ2 o

Key=A % . — -
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Measure a Resistance by DMM.ms12

Measure Resistance

™
. XMM3 XMM4 XMM5
— e —
+ - o= + -
P @ $ @ P @

Resistor2_4.7kOhm Resistor3_6800hm
Multimeter-XMM5

Multimeter-XMM3 Multimeter-XMM4
1 kOhm | 4.7 kOhm | ‘
allv dB

allv dB A llv dB
=1 =1 =1
+

: Set...

Resistor1_1.0kOhm

Set...
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Measure DC & AC Voltages

|
|
XMM1 Multimeter-XMM1
XMM3
| vz
e T 120 V =
:12\1 A a | [ C@SOHzrms $5
~ | [=—] - 0°
+ _
° EEE e
Multimeter-XMM3
vee T v
v A o | |d
—
+ —_
@ Set... -
L
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Measure a DC and AC Voltages by DMM.ms12

“ Measure 3-Phase AC Voltages

Multimeter-XMM4

xMM4 120.009 V
:75 A o | |ds
S —
V3 KMMS Multimeter-XMM5
120.009 V ‘
4_/‘7’/\
120 V 60 Hz . e A |
. —
XMM6 Multimeter-XMM6
oy 120.009 V |
_|. p—
§ @ A o | [de
— —
1 : Set.. =
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Measure DC &AC Currents

|
|
Multimeter-XMM1 EMM3 |y ltimeter-XMMS3
-~
A o[ V2 1 A 2|
X2 =
v | ~] =1 -, 120 Vrms
— 12V 60 Hz + _
— : Set.., = (})DD @ . Set.., =
120V__100W

Multimeter-XMM2 xMM4  Multimeter-XMM4

833.333 mA — 833333 mA

riis

T
[a][v][a][= [a][v][a][s
~ [—] [~] [=

Set...

+
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Measure 3-phase AC Voltages by DMM.ms12
Measure a DC and AC Currents by DMM.ms12

|, Power Supply-1 BR#ER ©

= A power supply can support at least two DC
voltages / currents.

0~ +30V, 3A
0~ -30V, 3A
Fixed 5/3.3V

Source: Motech LPS-305 2-grohp voltages
Chia-Chun Tsai
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Basic Operations for Motech LPS-305 @

-
= Push button “7” +VSET to set positive V+ to COM
= Push button “8” +ISET to set limited current of V+
= Push button “1” to select the toggle INDEP/TRACK
= Push button “2” to select the toggle 5V/3.3V
+ 10V " | INDEP
TRACK
-10vV m 5y
3.3V
5V/3.3V -10V~0 0~+10V
® ® © ® ®
533V COM2 Voo com  Vr
Chia-Chun Tsai
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iBasic Operations for Motech LPS-305 Q)

= Push button “2” to select the toggle 5V/3.3V
= Push button “.” to on/off output 5V/3.3V
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iBasic Operations for Motech LPS-305 Q)

= Push button “7” +VSET to set positive V+ to COM
= Push button “5” to set V+ =25V
= Push button “on/off” to output 5V




=/ Power Supply-2

. A power supply can support at least two DC
voltages / currents.

Source: BK Precision LPS305B-TC 3-group voltages
Chia-Chun Tsai 15

| Basic Operations for BK LPS305B-TCHX)

=’ Push button V-set (LED on for setting) + Number +

Enter to set the output voltage
= Push button I-set (LED on for setting) + Number +
Enter to set the output current
= Push button Local to select other CHannel for setting
Push button shift+<1” | +<2”, or +3” to output the
respective CHannel
Meter: LED on for measuring; LED off for setting
On/Off: LED on/off for VFD panel on/off
Recall: LED on to recall the stored setting powers
CV: Constant voltage mode
CC: Constant current mode
= LVP: Limited Voltage Peak
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| Function Generator sEUR 2 428 Q.

= A Function Generator can output at least
four kinds of waveforms: Sinusoidal, Square,

Ramp/Triangle, and Arbitrary waves.

Chia-Chun Tsai Source: SIGLENT SDG100 "

| SIGLENT SDG100

Waveform Number

USB Host

keys eys Knob

LCD Menu Function Output Direction

Power

Display Operation keys Control keys
Chia-Chun Isal Source: SIGLENT SDG100 1



4| SIGLENT SDG100

Sine or Square waveform: 1pHz to 50MHz
Ramp/Triangle waveform: 1uHz to 300kHz
Pulse: 500pHz to 5SMHz

Arbitrary waveform: 1uHz to 5SMHz

e R ]
Hight #—1.000 000kHz — En =
Fooov = —
0.000V

+
T M—

—50.0%—

CH1 Waveforn
Frequency

Chia-Chun Tsai Source: SIGLENT SDG100 19

4| SIGLENT SDG100

Sine CHZ Sine CH1 Sine Sine CHZ Square CH1  Square

Ampl H——1.000 D00MHz—H Duty ——1.000 000MHz—H
f.oo0vpp 4.000Vpp
0.0mVdc 0.0mVde

H—0.0%—

CH1 Waveform Load: Hi-Z CH1 Waveform Load: Hi-2

‘. Frequency 1.000 OOOHHZ |__w
Ampl ‘.OOOUDD Phase 0.0 fAmpl 4,000U]]]] Phase 0-0

l]l‘fset[] .UI'IIUdD l]l‘l‘set(]l[]mudc Mty N .UZ

Sine CHZ Ramp CH1 Ranp Sine CH2 Pulse CH1i Pulse

Frequency +——{].000 D00KkHz — Width W——1.000 000kHz —
4.000vpp 4.000Vpp
0.0mVdc 0.0mVde

frb e W—50.0%—H H00.0us

“——1.000 000kHz ——

Offs
4_n;::,,,,, *I CH1 Waveform Load: Hi-Z CH1 Waveform Load: Hi-Z

Bomvde | Frequency .000 OOOkHZ | Frequency 1,000 OOOkHZ
™ Lo el o 1000 e 0.0 et 4 0000gp vicen 0. s

ampl 4 (00U Phase (0" “f‘Sf’tU.UmUdC Syne 50.02 uffSEtO.OmUdC Delay 0.0“3
ofsset I (nllde

Chia-Chun Tsai Source: SIGLENT SDG100 20
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A Square Waveform to LED

-
|

U5

V1
*™10 Hz 4
QO

Res ist::-riiIEEl]Dhm
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=L Oscilloscope 77 2%

|
= An Oscilloscope (or Scope) can measure any

waveforms such as Sinusoidal, Square, Pulse,
or Triangle waveforms.

2538-TC

ST

Digital Storage Osciloscope 0

Co0008C

Chia-Chun Tsai Source: BK Precision 2536-TC (70MHz) »
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Measure a LED using 3D-Circuit.ms12

m|. Scope- BK 2536-TC

HE LTHEE HEL)
e hes  RetkE

AT
> AUTO# 41

BRI i
& .

LE Etoae i

\/
USB Host/ M FIENZEE CHIUCH2  HMERAESE
BAKT BART %

o

Chia-ChunTsai  Source: BK Precision 2536-TC (70MHz) z

CHL -
Upp=S.48U Maar=2.48V
Prg=\ 20ns Fragq=1.00KHz

© =1.00000KHz

CHI /240U
CH1= 5000 M ) 0.00ys :

Chia-Chun Tsai Source: BK Precision 2536-TC (70MHz) %
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=|Basic Operations- BK 2536-TC

1 2 3 4 5

(Trig'd 73

hain

6 Jrivn) ' joor | window

©=121.127KHz ld
7 CHI= 5.08UF M2S8ps  CHL./-280m.) 15
W S88ns M Pos:B.88ps
g
14
J' 10 11 12 13
Chia-Chun Tsai Source: BK Precision 2536-TC (70MHz) 2

=|Basic Operations- BK 2536-TC

. Trigger state: Trig“d- Triggered; Ready; Scan; Auto; Stop
. Current wave in the memory
. Mark the triggering position
. P/ S for printing / storing picture
. E1/%5 to set the rear USB to computer or printer o
. Channel marker
.CH1
. CH1 coupling marker -
. CH1 Vertical parameter
10. B: CH1 limited bandwidth
11. Main timebase
12. Horizontal position of main timebase
13. Triggered type
14. Real time
15. Triggered level
16. Frequency
Chia-Chun Tsai 2%
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asic Operations- BK 2536-TC Q)

Chia-Chun Tsai 27

asic Operations- BK 2536-TC Q)

CH1-~CH2:

MATH : Display “math functional table” e.g. CH1+CH2
REF : Display “refer-wave functional table”

HORI MENU : Display “horizontal functional table”
TRIG MENU : Display “trigger functional table”

SET TO 50% : Set trigger level at 50%

FORCE : Normal Trigger or just one-shot
SAVE/RECALL : Display “storing/recalling functional table”
ACQUIRE : Display “sampling functional table”
MEASURE : Display “auto measuring functional table”
CURSORS : display “cursor functional table”

DISPLAY : Display “display functional table”

UTILITY : Display “help-tool functional table”
DEFAULT SETUP :

HELP:

AUTO :

RUN/STOP : Continue/Stop to sample a series waves
SINGLE : Sampling a single wave then stop

Chia-Chun Tsai 28

14



V2
T \1kHz

Xscl

V1

5 Vpk
1KHz
00

1+
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.| FG Output Waveforms for Scope

1
XFG1l

AU A r

+ —
[

XsCl

Ext Trig

Function generator-XF...

Waveforms

R R P e gy Iy

Signal options

Frequency: |1 kHz
Duty cyde: |50 Yo
Amplitude: |5 Vp
Offset: 0 v
sy Common _
() () .
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=|. Measure Square/Sine Waves

Oscilloscope-XSC1

<
Time

E i8] 5.000 ms

* 1+ g.000ms
T2T1 0.000s
Timebase
Scale: | 1ms/Div
X pos.(Div): |0

¥/T| Add | [B/a (A

Channel_A
0.000v
0.000v
0.000v

Channel A
Scale: | 5 V/Div
Y pos.(Div): |0
AC || 0 ||DC

Channel_B

60.032 fv

60,032 fv
0.000v

Channel B
Scale: |5 V/Div
¥ pos.(Div): -2
® |acjlo|pc|-| ®
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Oscilloscope-XSC1

T1 [ 9]  Tme

36.001ms
T2 [« 36.001ms

T2-T1 0.000 s
Timebase

Scale: | 1ms/Div

X pos.{Div): |0

YT ||Add | |BfA || AR

Channel_a
-4.980 v
-4.980 V
0.000 v

Charinel A

Scale: |5 V/Div
¥ pos. (Div): | 1
AC | 0 ||DC

Channel_B
4980V
4930V
0.000v

Channel B
Scale: |5 V/Div
Y pos.(Div): |-2
® |ac|loffcc]-| @

30
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=| Experiments 1~4

I
1. Can get a voltage source, e.g., 12V, 5V or 3.3V from
Power Supply. Please give an example.

2. Can use DMM to measure the resistance, short or
open of a wire, DC voltage/current , and AC
voltage/current. Please give some examples.

3. Can get a waveform source, e.g., sinusoidal, square,
pulse, or ramp/triangle waveform with a voltage
(12Vp-p) and a frequency (12kHz) from Function
Generator. Please give some examples.

4. Can use oscilloscope to measure a DC voltage and
any waveform with their period and frequency.
Please give some examples.
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